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(54) Title: RUBBER, CROSSL1NKABLE RUBBER COMPOSITION, AND CROSSL1NKED OBJECT 

HI (54)fEM©*»: ^a, satt=fA!ia*afc<ti;sga«!i 

(57) Abstract: A highly saturated nitrile copolymer rubber which comprises 1 0 to 40 vrt.% a , B - ethylenically unsaturated nitrile 
*— monomer units (a), I0to60wt% a, & - ethylenically unsaturated carboxylic ester monomer units (b), 0.01 to 56 wt.% conjugated 
sss diene monomer units (c), and 35 to 69.95 wt% saturated conjugated diene monomer units (d), in which the total content of the 
= monomer units (c) and the monomer units (d) is 20 to 70 wt%, the monomer units (d) account for 70 wt% or more of the sum of 
55 the monomer units (c) and the monomer units (d), and the difference between the extrapolated glass transition initiation temperature 
= (Tig) and the extrapolated glass transition ending temperature (Teg) in differential scanning calorimetry is 1 0°C or lower. The rubber 
=g is compounded with a crosslinking agent to crosslink it Thus, a crossl inked object excellent in cold resistance, oil resistance, and 
=S dynamic properties is obtained. 

jjjjl (57) 

S a, &-^isy&*mm- hv/fZkMmfc&GL (a) 1 0-4 omm%. <*, 

jj ft -xfwytt«*/^*y|{x^T^ii« ( b ) 1 0 ~ 6 0 mm%s 

B #&i?^&mmfcm& u) 0. oi~5 6M:%. muk&®v^&}&m. 
(d> 35-69. 9 5m*%fcswu wamm (c> 

*h (d) 2 0-70 1:1:%, l&&te3M£ (c) (d) 

(D&ttrtm&^m-z&mft&GL ( d ) $im&& 7 0 ma%&±?*> v . * 

3 Il^ll«iffl^^t5ffi^7^l^^ia« (Ti g ) bWW : 7Xti®» 
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^S^S^*fi^^A(z:*5V^I4, =hy^S^g$rte®^-frttx &TL 

if^&^^/vw&mmm a) % #^xyaw*fMMa: uo twain 
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$g m <d m 7* 
i g) <b^^7^^^jfi^ (Teg) <Dimmm^^b]}/^m^Wi 

( a ) 10-40 M&%. a , 0 V H$^ISft#/l'tf>^*X/V'^a 

(b) 10-6 011%, *S^xy||f^ (c) 0. 0 1-21 
fift%#«fctf!&fRte#&i^ ^¥fifc*IM& ( d ) 1 4-6 9. 9 9 
WU liMfit (c) tmfi^TO (d) O^f^WfJ^2 0~7 0mfi%, 

^a^te (c) ^ma^mis (d) <D&i^m&\z*frz>)£mftm& (d) 

i&EM (Tig) tW^»TS| (Teg) (DM&mil 0tJ£AT"C 

u&mmm o . i ~ 5 fiftgp* fcttwaii^t^M 1 ~ 1 6 mmu t 
Lxtezmm=rj*m&m*imtsi?iz 0 
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V /^^Sft^fe ( a ) 10-40 fig%, a, 0 U^tt^fP^ fV^iy 

n^xr/w^mpm (b> 1 o~6oii%, ^xyiupt ( c > 
o. o i~2 im&%. miitjs&it^&m&fcm®. (d) 14-6 9. 99 

fig%£l^WU ^fif*^ (c) t^fi&TO (d) ©^tfl^2 0~ 

7 011%, ^g^fii (c) (d) o£tt^fiJ£|c:*r-f5¥fi 

fc9M£ (d) ^•W*iJ^7 0Mfl:%^JiT-fc«?, ^S^^MJ^I^ltSli^ 
(Tig) i:W7^»Ti§S (Teg) ©t&gn^ 

a, ^-if I/y^^f^/HilM (a) t/i5o, 0-^1^ 
^tt^^hy/^^Sfr (1) tLTIi. T^yn^hy/V; a -?uuT 

y/w ; y ny/K y hy/^t'©a-7/^7^ y n— 
h y ; * *f # r * y p - h y u\ a , 0 
&*n- h y /^^fiflc ( 1 ) im%m&wm lt <£> j; v \, 
=■ h y /vs-^wsia?p*fi-&^tt j ^ a , 0 i/^tt^fti- h y /u*fi 

(a) O^WfJ^f±. 10-4 011%, #£L<(11 2-3 5fift%. 

J:t)$f*L<li 15-30 mfi%T*fe5o « , 3 w^F&fn- h y /H£ 

(a) <D^^\&tf&ttwztmmmm<ti:*). ^-r^^tmrn^ 
a, fi-^u^m^fmiJ^i/m^^fr^mfcmL (b) £&5a, 
y i^- k m^T^ y u— k n - kt^/ut? y k *^vm y ^ 

- K n-P/M y l^- K zr'3-;VT9 y h^<Jf^*icl - 1 8©7^ 

^s^W-f sr? y K^fciipt h^^^r^ y i^- 

K 7* h^^/Vpt^ y v_ h&<if<D#bit$c2~l 8©7^Jf->7W 

1 scD^ryr^^m^-r^r^ y u- hiktz\z*?t y w-h ; 2-t k 
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oc^/M ^ y l^- h&^GD^ffffU ~ 18©t Kndf ^T/u^uS^Wi-5T 

,vt ^ j ^?\>r ^yu-K v 5 ^ i-wr * * y h & 

ft 1 ~ 1 8(^T^/USSrfi-r5T ^ /T/^/USSrW-TST ^ y l^- h*fctt 
^^yi^-N; hy^/p^-pai^T^y K ff77^o7nW 
y h&^Pclfftl ~ 1 8©7^nT/V^S5rWi~5T^ V V— f> 

* y hfctfz>7y*ii&^>$?*/r* y i^- h^fcte^ilig&^iM^ 

U\ a, (2) ft, &&B 

XTVl^fiftTO (b) (D^tm\£(DlX 1 0~6 0fifi%. »£L<f4l 5 

~ 5 5 MM%, <fcf90£L<{i2O~5O fiS%-cfo-5 0 = h y /^g-^iij&fr 

(c) kft&m&^H&mfc (3) fcLTtt, 1, 
3-zf?i?^>* >fy^w„ 2, 3-^^-1, 1, 3 

(3) |i, «««&0MBLTt>J:v\, 

£14, 0. 0 1~2 0£L<f4O. 05-16. 2 5li%, 

*L<f40. 1-1 2M&%T'hZ> 0 *J**<DmLi?^W&m.W&$L (c) (7) 



4 



WO 01/27199 



PCT/JPOO/07161 



mmt$&i?^y&mm&m± (<o & s ^j^y^m^mtL ( c ) <vm 

WfJ^li, 14-6 9. 9 9lt% > #£L<ttl 8. 75-64. 9 5S*%, 
j;?)»*U<li2 8~5 9. 9Si:%T-&>5 0 

( d ) CO-a-ftaWfl-o'^s 2 0-70 fiS%. L < li 25-65 <fc 

«9$f*L<(i35-6o fifi%-c«>5o ^tf^wsi^>*-rr S i SM«4#3S 
(d) ©^tmw»i^^*^t-5ma^» (d) ©»g-t±. 7oii%^±, & 

£ L < 7 5 fiS%J£JL±, J: 9 & £ L < 8 0 m&%U±XfoZ> 0 r (Z>S"J-£#/h 
-200^ J; 9#£L< 143^-1 5 0]?, L<tt 5 ooK- 

*»lflO=hy^«^Wiftfi»ftl*l:^=fA^ J I S K7 1 2 1 \-/7*& 

m&mte&m dig) hm-is^^mrmiSL de g ) (at) 

^lOtWT, $f*L<^9 £ CWT, <fc9#£L<»48. 5TOTOfcOTfc5 0 

r^a^M (at) a^-Trst, *&m<o*j*mmmww£iw;Zo 

(b) &e>iw: (c) *5±vft« (d) ] <Dm&£mmti* 

&$. t < it 2 0 m%wt, «t 9 » * l < a 1 5 mm%&rfs t < « 1 
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i g) twwyxmfflkTms. (Teg) <Dm.m (at) <*9i-tr 

<t*J» = h !) Zl-S^WiWi^*fi^^Anf>(D«frTO ( a K ^fifti^S ( b K 

^fift^i (c) *3j:Wftft*.fi[ (d) (D&^m&n. t$^n^- 
flK^SOjll^ ^fl-M*-^ h/l^tfr. 'H-NMR, ,3 C-NMR, 

^l^^tt^fp- MJ/^^fi^ (1) . a, fi-^W&ffflajjArif^sm 
zcxx/^m*^ (2) *3J:W*ft^v^S(*: (3) &#1^U #<bftfc 

^!:{*:<Z)SlffSr4'^»{c«toT«iim-5ri^«t0, ^SftW (a) , $ 
(b) *5£l)t|ilW! (c) ««/h«f5. s 

mz*hrzm&fc&m<Dffi 1 ~ 5 ss%&. l < r± 2 ~ 4 fi^st^^i 
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m-zmmfrm®. ( d ) ^wt^ 7 0 mm%u±. ^l<h7 5 mm%&±. 
ii^, mi:^^ (d) tt^*n-r. *mmtom<Dm&& i P<Dmmfcmz (c) 

#£L<teO. 2-4. 5fi#|flk £>9#£L<;ttO. 3~4M*SBT-fc5 0 fit 
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rTS-fr&mmmffl. ^y&mmmm, *j+***"<^swmbi* 
fttmmit'mmm t L-m, ^^m^mx^mm 1 1 xm $ivo ^ t> 

V- t -yj-/W<—j-*y-J h\ 2, 5-^^-2, 5 —5? ( t 
—tt^) 2, 5 -^^^-2, 5-5? ( t -75vW-?— 

drvO ^ih^, 1, (t-/f^-t^fWy7nt>) ^^-fe?> 

X\X 2, 5-^^/1"- 2, (^y^/WN-t^-v') ^=Hf>, t 

l~l 6£i^ #£L<fil~l 4 MSB, «fc<90£L<fil~l 2gfigp-e 

\s— K hV ^p/^ hV V U— K N, N' -ni-73i^^ 
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o o ss^s ft *) las-si*. 3 o fifi»T, » * t < i* 2 o umbstf* «t o 

L < li l o fiSSPOTT-*>5 0 *fiSfo«©= h y /v*£W#lL£=rA©E£ 

h y^s#w^fp*m^^A^c»rfA^gs^-r5^e-«> ^^o^ 

Xff^OSAHc, »*t<l±l 0 0-2 0 0^ i«?0*L<ttl 3 0-2 0 

ot, L<fi 140-20 ot-c-feSo fiftdMfrrrs kZtm*m&R 
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(1) ^mm. 

mm Ltc.mm± =rj±m$.%}& 1 6 0^2 tv^je 1 omp a t^ea 

KLfc, r;ft,b©fsWi-£ffl^T, H#lHmteJ IS K6 2 5 1 & 
^?>3I3S&£, 1 0 0%3l^;frfcJ:tJW ? £8!l3£U J IS K6253C 

(2) m%it<m 

j is K625 7\z.m\ &mm%<mm u—?n,*-zf^m znotz* 
mmn* 135^168 #fm&& Ltzm. ( 1 ) nsmm t mm\zm%. u 

(3) *4/i'm:zmi 

j is K6 2 5 8i^v\ 1 3 5x:<DtmmmmmN o . 3mz.tmnz 1 6 

(4) H^^rt4 

j 1 s K6 2 6 1 inftv\ y^yfec^m^u ^cti^^ias 

i$ (23^:) fcCftfctfn OffiFl^dNFOaft (T10) fc^Ufc. $?>{^ J 
IS K6 2 6ll:'^\ TRf«::J; 9 tftffiU TR10£^Uh„ 

(5) BElfclcW^ 

f^3 0mm, !iy/g3mm©i»\ Sffitt^Aft^lbSr 1 6 Ot 
t'2 0 'M. -f UXJ± 1 0 M P a "CM Lfc#, 1 5 0 tre 2 «fK " Jfc^iaSrft 



10 



WO 01/27199 



PCT/JPOO/07161 



or, mfcKZfttco Bffifriwrwx j is K6 2 6 2t»\ mb<z>f* 

§m-£fflvvt, 2 5%ff^^|T-l 5 0 < C|CT7 2^1^tfc^, 8>J£Lfc 0 
(6) »«N4*if 

7. 8±0. 1 mm, Hi£ 2 5 ±0. 1 5mm©R^©»$:, 1 
6 0t, 2 O#ra<0&«:i3J:l5l 5 0t^?2l$IH<&r#3lM*T?#* ASTM D 

623-7 8-?mj£&tiZ7u? y*-*-mcem<imt£k'*mffiLtc< > m 

ft, ^K^^^y^-^ffl^t, f^^lOOt, i»|jtl2 5 
tK> K ( 1 1 . 3 4kg), . 4 5 mm©^f 2 5 ^^S)W«$r 

^Dx-Ttrv \ i sc {wmm>~r&) , idc mmmm>-r^) , fdc ok 
»«wt>-r*) , hbu m&miffljzzthtzmiKvmtkmmm&m 1 o ot 

i:ollSr3Bfl!«UI^ Lfc) fcJ^PS Gk4Wf#) «r»!£Lfco 
(7) 

T-uy&mmkLX, ttTOS^f* (Mn) *5J;U«fiTO:$H^4 (Mw) *M 
£L, f&:¥^#^* (Mn) #SLTM&a&1fi (Mw/Mn) fc^Uto 
(8) ^7^lfit 

j i s k 7 1 2 1 w\ ^^^^fl^sa!ls^^TV^, *6*wf7;ME£ 

WtmSL (Tig) *5J:t^lfi^7^^i^T®S (Teg) SrSa^LfCo tztz 

mmm 1 

AO. 1 15, tKI 50gB2:tt&^ $ e>{-T^ y n=. h V/U2 Ogfl, Zf*f->V7V 
y M 5 1 , 3 -y* ^35 ffcfc .fctfSBJBMBH tLTt- 

i/** o. 4 5U*Mz.x* m&mt Lxtimm-mo. oisaus 

<fctf££H!i&ffllfc Lt^7^y^W Kn/*-**iNf K0. 0 5gp<Z>#£T 
II, 1 OtT-fWkfi^^r^Lfco fi£3teW/J*6 0%{C&ofcf%£T\ !) 
n^hJJyn OgB, ^f-^T9 V U-hl 0&, 1, 3-^^^10135$:^ 
#PU Mt$ii8 5%teofcB#£>T\ *£i;#l 0 0gjSfcfc«9 0. 2gBOfc 
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7k3 0 0 0&£5 0lCK&fSU ^^tC±|Eit|i^7X.y^^«TU * 

~ h y^s^w^fti*s^^^s^^wfj-a-(i, ■ h-nmr, 3 

FEF*-#yy7 7^ 0fi#— #vtfc$!L )ii#6 0) 5 5U. y- h7^W 

3«|2~5 % Jt$J#iJl~9 

mum ^ mafias u ^^^sj^l/co 1, *2, ^3*5 
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